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Location: Bounded by Observer Highway on the south, Newark
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and the Hudson River on the east.
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Date of Construction: 1907
Designer/Builder: Designer: Kenneth Murchison

Present Owner: New Jersey Transit
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Present Use: None

Significance: Throughout the early decades of the twentieth century,
this terminal played a central role in commuter
transportation in the metropolitan area. The ferry
facilities are significant as an integral part of this
complex. In addition, the copper ornamentation on the
ferry shed facades is unusual, as is the engineering
design of the ferry bridges.
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Ferry service from Hoboken, New Jersey, to New York City began in 1775. It
continued for nearly 200 years with only one interruption for the American
Revolution. The last episode in this ferry's history began in 1907 when the
Delaware, Lackawanna, and Western Railroad Company built a new railroasd and
ferry terminal designed by Kenneth Murchison (Smith, 1931). This complex, now
known as the Erie Lackawanna Reilroad and Ferry Terminal, included six ferry
slips for boats which traveled between Hoboken and Barclay, Christopher, and
Twenty-third Streets in Manhattan. This service was abandoned in 1967 because
of the greater efficliency offered by tunnels, automobiles, and mass rapid
transit. Today, 1983, four of the deteriorating ferry bridges are scheduled
for removal under the New York Harbor (Collection and Removal of Drift Project,
sponsored by the Army Corps of Engineers and the State of New Jersey. Ferry
fenders and two ferry bridges will be stabilized under this preject with funds
from the New Jersey Department of Environmental Protection and the Army Corps
of Engineers. The ferry bridges were among the distinctive engineering
features of this transportation complex.

Need for New Terminals in New Jersey

The Delaware, Lackawanna, and Western Termiral was built in response to a
preasing need for rail and freight facilities in the late nineteenth century.
There were fast-growing populations in New Jersey citlies across the Hudson, as
well as in the outer boroughs of New York City. These communities were
expanding more quickly than Manhattan, the btusiness hub of the city. However,
the railroads which carried the New Jersey commuters stopped short of
Manhattan, terminating on New Jersey waterfront of the Hudson and the Upper
Bay. To complete & trip to the city, travelers relied on ferry service. As
Csrl Condit remarked in his history of the harbor, "the dependence of the
metropolitan area on ferry transportation was nearly absolute, and the extent
of these maritime operations was unparalleled among the cities of the world”
(1980: 241). In the first decade of the twentieth century, 41 ferry routes
united Manhattan, New Jersey, Long Island, Staten Island and the lesser
islands of the Upper Bay and East River, transporting about 625,000 passengers
each weekday (Condit, 1680: 241).

In New Jersey, the need for new terminals was acute by the 188&Cs. Jersey City
had increased in population thirty times by the end of the century and
Hoboken's populace had multiplied twenty-two times. By 1892, four new
pagsenger stations had been built slong the waterfront here. By the end of
this period of railroad expansion, nearly the entire New Jersey waterfront was
used for passenger and freight terminals. Work on the Hoboken terminal,
however, did not begin until the end of this pericd. Plans were not developed
until 1905, when 100,000 people were passing through the ferminel daily
(Engineering Record, 1905: 492; Condit, 1980: 127-1%4, 169).
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Design of the Hoboken Terminal

Planners under Murchison's direction designed the terminal to accommodate
pedestrian traffic as well as the requirements of trains and ferries. From
the ferries at Hoboken, commuters traveled home by train, trolley, or on foot,
so that the terminal functioned as "a kind of funnel through which people
flowed between ferries and other modes of transportation (Condit, 1980: 169).
Accordingly, the ferry slips were situated so that ferry passengers could pass
directly to or from other modes of transportation on the Hoboken street level
without passing through the railrocad terminal. This innovation set the
Hoboken terminal apart from others built at the time. It resulted in the two
sections of the terminal coming together at an oblique angle, unlike the
typical right-angled form created by other terminals,

The ferry concourse was an elaborate multi-level affair, designed to keep
commercial and commuter access separate. The spacious upper passageway was
unusually luxurious, paneled with mahogany and cherry wood and trimmed with
gold. A barber shop, first aid station, toilets, and a large elegant
restaurant with river views opened ontoc the concourse (Florio, 1982: £-7}.

The ferry slips themselves were also noteworthy for the decorative copper-clad
archés which framed each of these. Neoclassical ornamentation was pressed
into copper ellipses which were designed by Murchison. The Hoboken ferry slip
facades were gimilar to ones the same architect designed for the Twenty-third
Street ferry station in Manhattan in 1904 (Clerk, 1677: 18). {This structure
is no longer extant).

The ferry landing bridges were considered important as well at the time of
construction. Engineering Fews included diagrams and a description of them in
an article devoted to the new terminal in 1906 (Hurlbut, 1906: 297-304).
‘Fugene W. Stern designed the bridges and received a patent for his inventioen
in 1907. His design included a two-tiered structure which, the inventor
claimed, permitted "a more effective and inexpensive means for adjusting the
terminals of both the upper and lower decks...than by those in vogue™ (Stern,
1907: ©Patent No. 848,867). Stern also claimed that this design incorporated
a safety feature which provided for flexibility of the structure in the case
of collision with a ferry.

Ferry Bridge Design

The upper deck of each bridge was supported by columns carried on the main
'deck_bridge, so that the two attached decks moved together with the tide or
through mechanical adjustments. At the shore end, the lower bridge was
gupported by piles to which it was connected by bearing sockets and rockers.
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The forward end of the bridge was supported by a pontoon, as well as by a roof
truss from which chains and counterweights were suspended. The pontoon
carried most of the weight of the free end of the bridge, while the chains and
counterweights were used fo adjust the bridge in accordance with the level of
the ferry, depending on the load it carried. Most other ferry bridges in the
harbor apparently relied on overhead rather than pontoon supports.

A forerunner of the pontoon bridge was employed by an early operator of the
Hoboken ferry, Colonel John Stevens. Col. Stevens had bought the land on
which Hoboken rests in 1784; in the early 1800s, he ran steam-powered ferries
of his own invention between Hoboken and Manhattan. To boost passenger
business, he provided floating stairs, which rested on a pontoon and rose and
fell with the tides (Smith, 1931).

The movable upper deck of Stern's patent bridge was divided into three
sections. The short end was attached by pin to the gallery of the ferry
concourse and was also supported at the cuter end by columns, as stated above.
Fach upper bridge was supporied by two pairs of these columns, each pair
connected by a girder, forming an arch. A passageway, 8' 7-1/2", for
pedestrians was carried above each of these arches. Betweern the two pairs of
columns was a connecting truss.

The middle portion of the upper deck was attached to the inner portiorn by a
pin. Columns provided cantilevered support. The short forward apron of the
upper bridge was pivotally supported.

An unusual support base for the columns comprised what Stern fermed the safety
feature of this structure. The supporting columns rested on rails, along
which they could slide forward in the case of collision. In addition, the
flexible connectlons on the upper bridge would, in this event, cause the
forward parts of fthe upper bridge to rise clear of the ferry and thus protect
the structure from damage.

The fundamental difference between this arnd other ferry bridge structures was
the connecited upper and lower decks. Other ferry bridges had either one deck
or had separate upper and lower decks which had to be adjusted independently

by two attendants. Stern stated that his bridge only required one person to

operate it {Stern, 1907: 848, 862}.

Use of the Stern Patemt Bridge

Shortly after the new Hoboken ferry terminal was built, new ferry facilities
were also constructed =2t S5t. George, Staten Island and at Liberty Street in
Kanhattan. Several years later, another new ferry terminal was built at
Whitehall Street in Manhattan (Fngineering Record, 29 June 1907; 11 June 1908;
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7 November 1908&; 29 May 1909). Apparently none of these facilities included
the Stern patent bridge. A search of the Industrial Arts Index and the
Engineering Index for the decade following the construction of the Hoboken
terminal suggests that no other Stern bridges were built at major terminals in
the United States. Within New York Harbor, the Hoboken bridges are the cnly
known examples of this design.

It is not immediately apparent why Stern's bridge was not more generally
employed. It was not because of an absence of ferry-related construction
following his invention. Even ag late as the 1940s and 19508, the ferries
operating out of Whitehall Street in Manhattan and St. CGeorge in Staten Island
were motorized and modernized. However, no provision was made to follow
Stern's lead and attach upper and lower decks (Roberts and Schaefer, 1955).

In 1983, two people are still operating each set of upper and lower bridges at
the Whitehall ferries.

In the early years of this century, companies have preferred to have their own
engineers design ferry bridges despite any advantages offered by designs of
their rivals simply because this was typical of the competitive spirit of that
era. However, recollections of Jack Quinby, a Hoboken ferry worker in the
19505 and 1960s, suggest that Stern's bridge was rather complicated to operate
and was neither safer nor cheaper to run than other ferry bridges, despite
Stern's claims. If this was the case, the bridges would not have been worth
duplicating.

Quinby's Recollections

According to Quinby, the pontoon which provided support for the lower bridge
looked like a large wooden box. Because it was not waterproof, it had to be
pumped out periedically. A small hatchway on the lower bridge provided access.
Behind the bridge was a rolling log, hooped with iron for support. Additional
support came from three platforms behind the apron which rested on 100 piles.

Ordinarily, the bridge floated with the tide and was adjusted manually only
about six inches through the use of an eight-spoke wooden wheel and hemp rope
attached to the lifting mechanism. Two toggles were on the end of the float
or pontoon. The ferry boat slid in underneath these when it came to dock.
Throughout the life of ferry operations, the bridges were manually adjusted in
this way. Elsewhere in the harbdbor, electrically-powered bridge lifting
mechanisms were installed (Quinby, 1983).

Stern apparently did not foresee that. Because of the way the Hoboken bridges
funetioned, it was possible to "hang a bridge,” that is, to leave the wheel
Hooked as the tide went out. This left the bridge raised during an ebb tide,
Instead of floating on its pontoon, the bridge was hanging with all its weight
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sugpended from the roof trusses, which were not meant to support such weight.
If a bridgeman hung a bridge, he was given a week off without pay. The bridge
could be brought down with tow jacks, but this was a major jJob. Thus, the
pontoon support system was rather vulmerable {Quinby, 1983).

The safety feature of the bridge may also not have functioned as was intended.
Quinby, recalling acecidents which cccurred during his tenure with the ferry,
could not remember any incident in which the columns gupporting the upper
bridge slid along their rail basge. He did recall one accident in 1960 which

he did not witness, involving the ferry Pocono. Its engineer apparently did
not heed the boatman's maxim, "When in doubt---back,” and he collided with the
slip, which required substantial repairs.. The engineer was subsequently
demoted to oiler. Presumably, the safety feature of the bridge did not prevent
serious damage from cccurring.

As a result of this accident, the Coast Guard insisted the company install a
telegraph to aid communication. Prior to this, the engineers and bridgemen
relied on gongs. Other means of communication at the ferry terminal included
a hand-cranked magneto telephone which linked Hoboken to other terminals in
the harbor via a private line (Quinby, 1983). According te one account, the
terminal was the aite of the first wireleas telephone installed to operate
between Hoboken and Manhattan (Hudson Dispatch, 20 March 1955).

A system of celored lights, established by the Coast Guard, allowed ferry
engineers to know one another in light or in foggy weather., EFEach company was
agssigned a color for lights, known as route lights., The lights, originally
0il lamps, then electric, were atop the tallest staff of each boat and also on
each ferry rack. Lackawanna's color was white (Quinby, 1983).

Fog bells were also used. These bells, especially made for the ferry, were
nearly five feet tall and were placed at the end of the racks. One bell was
at Barclay Street, one at Christopher, two at Hoboken, one at Twenty-third
Street, and one at Fourteenth Street (Quinby, 1983).

At the Hoboken terminal in the earlier years of its operation, a novel form of
internal communication was used. When the ferry bridge apron or pontoon made
contact with the boat, an electrical circuit was closed and a light illuminated
the train board so that disembarking passengers knew when a ferry was in the
station (Quinby, 1983).

Stern's innovative attached upper and lower decks did not function as planred,
according to Quinby. Although Stern stated that only one worker was needed to
adjust the bridge, two people were actually used on the Hoboken ferry: a
regular bridgeman and an upper apron bridgeman. However, the upper deck bridge
was only in use during rush hours. At other times, only the lower bridge was
open.
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Some of the ferries used at Hoboken were originally one-decked boats to which
a second boat was added, making them top-heavy. These ferries included the
Oswego, the Hamburg, and the Netherlands. Others, built with two decks, were
the Pocono, the Elmira, the Ithaca, the Binghamton and the Scranton. The
Hohoken ferries were the only spoon-bow ferries in the harbor, according to
Quinby. They curved up at the bow.

The Hamburg, built in 1891, was converted to a diesel in 1949. Its name was
changed to the Chatham and then it became the Lackawanna. In 168%, it is now
being taken apart for scrap at Rossville, Staten Island, over 90 years after
it was built. Its deck is Hudson Valley Oak {Quinby, 1983).

A distinctive feature of the ferries and slips, which was unrelated to Stern's
patent, was their size. The ferry slips at Hoboken were too narrow for other
companies' ferries to use. Because the Hoboken ferries themselves had such
narrow bows, they could dock in any other ferry slip in the harbor (Quinby,
1983).

The EBrie-Lackawanna Terminal is currently undergoing renovation. An outdoor
plaza is planned, as well as film studios for the interior. The railrcad
station remains active but the ferry facilities are unused. There are no plans
at present to operate ferries out of Hoboken, but it is likely that some ferry
service bhetween New Jersey and FNew York will soon bhe reestablished. Waterfront
residential development along the Hudson River in New Jersey is expanding
rapidly and a demand for pedestrian commuter service is once again being
created, Thus, it may bhe that before the close of the century, the Hoboken
ferry will again play the central reole in commuter transport it did in earlier
years.
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FERRY-BRAIDGE.

¥o. 848,800,

fpecification of Latiars Patunt.

Patented April 3, 1907.

Applicasion Blod Fuly 19, 1306, Benal ¥e. 328,811,

To «ll tehereny it mey coneern: 1
Be it known that I, Evcese W, Sterx,
residing in the ecity of New York, in the
county and State of New York, have in-
vented ceriw new and weful lmprove-
ments in Ferry-Bridges, of whicli the follow-
ing is & specilication.
m%l_\' invention in ferrv-bridges relates to
the double-decked type dispozed as a slip for
the delivery 1o amd the receiving of the rhis-
ehanre from s baat or other similar warine
vessel when the saie v at its landing posi-
tion sued ta that class adapted to be ﬂ.t]-jlinh.'d
to register both with the lower and an upper
deck of the vessel,
Hitherto nnd previoys (o iy invention, in |
so far an | nm 8l present aware, bridges of -
thix character were cmployed mainly as the

slips for making ferry-bont lundims and ~

wers provided with means for independently |
adjnsting the upper<leck pang-plank to the
ngwny of the ferry-boat wien 1he saine is
f:u ed, the lower deck belng in some -
stunees adjusted by imesans of o float or culs-
son Dor tide or like varintions amd by wechan-
ics] means for variativns in level denmnded
by the bded condition of the loat wit)h
which the terminul waow-plank of the ~lip is
adapted W pegister, wind in other instunees
adjuxtiment of the slip has in this canneetion
beet ellected entirly by mechanical devices. -
By either of these methoals of astjnstment it
hias Ivent customary in practice o cmphoe si
attendant tomdjust e pper-deck gungway
independently to properly regisier with the
corresprondimg deck of the boal, thus entail-
ing un expense fur the services of such nt-
tendant. as well ns a risk 1throush lisbility of
failure on the part of the cmployee Dy poops
erly perfurut the requiretsents at all times
the estabilishing of the requisite rewixter of
the upper-leck-gang-plank terminal nnd the
corespanding part of the buat in opder 1o
avoid danger arising fromr eallision between
these parts, . .
Itis the objeel of my invention to provide
a wore effective and imexpensive means fur
adjusting the terminaba of both the upper
and lawer decks of slips or bridyes of this
charscter than by those in voyme and pre-
vious to iy inventitt, in so far na T oot
present sware, and a4 well to provide safe-
guards for the upper decks of these bridges
when the same ave by inadvectenre ar ace-
dent rammed by s vewel when pking =,

Inuding or within bniits otherwize dizplaced
from the statious or structares to which they
are connected,

A fvature of my wvention is charavtorized
by the novel provision of sopporting-cnl-
was fur the upper decek, bridge, or slip,
whiich is carricd by 1ie insin-deck bridee and
is adapte] to provble substantiaily o paraliel
movewnent for these twolecks ws the svsiem
comprising the 1wa s enaser] 1o vise and fall
by (e action of the 1hle or by waerbucrd
adjustment for bringing 1he veennnal auto
rorister with the correspoading planes of tie
vessel or Duat,

Auother festure of my ivention Hirs in tie
sufmzined provision for the upper dovs of the
bridve struetire when the atsin deck of the
same i displacert by colliston with the bt or
othierwise, ns abnesaid,

L nttain these objeets by the constracting
na illustrated in the several steets of deaw-
ings hereto wotached wnd the detailod de-
scrijtion thereof, whicht tooriher forin art
of this apecidiention

With reference 1o the slrawines, Figure 1
is n vertieal Jongitndinal sectonul cleva-
tioual view of n ferry house ur statinn, itions-
trating in side elevationmy improsved dnaie-
decksd ferry iwblye or Slip, the npper and
lowrr doeks of whieh wre sbown o rewisier
witli o dowbleadecked ferrvebiat, Fieo 2 s
an enlnreed detad] sblorlevativial view of an
upper-derk -suppartivg vduna varrsing an
puater terimiiu n" the awitteing ~ecnion of tiwe
upperdeek aml the appervaleck teeminal <lio
mid a Fragmentary =ule elevatinnal view of.
its base-suppoet, Pz 2 is an el clevy-
tintal view of one pairof the sapk supposting-
colins disposed 1o the monier ol an aeeh
minl a trnnsverse sechional view o the upger
deek of the aforexaid AMip wind a fontiee) of o
truss secured tiereta sid nduptod to seeupe
annthier wiv! similar poir of the ool sinpor-
ingeemlinmus sitoated to the foft of the conrer
hre 22 and weross=sectivmud view of -t fiee-
sapports for the columns, P s an en-
larnd side elevativnnt view of the terininal
wang-plunk for the nppersbok sl w frag-
mentary view of e werninal =lip o wiach
the same = rmntected, tlnstring two ditfer-
ent pesitions of wljustmon im0 e said
wnz-plank wid wmeans wherehy the same s
adapted to be corolled by an stiendant on
the boat.  Fig. 5 is o top plan view ol tho
lower nnd upper deck of approxinately one~
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848,862

It will boabwmerved Ly the plan, Fig 5 that £of the deck it will Te oleeeved T have pores

& pair of these rails Tor eitler side of the
strueture vary in lemsth taore we Jess, aeeenl-
ing to the formation of the Slip-tengingl.  In
the instanee illustruted, wherein the slijeter-
mina! is foredl in the manoer of v eoneaved

- are, therail nearest theveuter line 323 1s sone-

10

15

.’s

LE]

&g aforeasid.

what shorter than tie auter rail, amt the of-
fect of this variation in lewgth wpon the su-

mtructure whien the =l is Fanmed by o
erry-hoat will be mare fally hereimfer ex-
plained.  The deck B at its share end e ship
end i3 harizontally swuny frann and carried
I)y tiwe upjer e Itrnjq'l'[ilill.‘i ur ;.fl.l”t']'il'.‘\'
L B of the ferrv-huse Tev menns of the Tngs
Lldand | UE and the hearing-jan 1 1A%, nnd 1he
oppesite extrennty of the same is pivatally
cotineeted to the gangway B in o sunilar
matne?, a5 clenrly mdivnted in Figs, | winl 2,

In consilerimg the effeet of o longitinlinal
displaceinent »d the <fip or Lerielge X =oeh,

for example, ns might e oveasioned by the

collisiom of a ferrv-lost therewith  whicle
wonld dislornte the joint A wad Toere the
slip e\ thediree tion of the nalieating-nrrow,
Fig, 2, wver the mdway or shore, the eal-
wimn B3 iwingr securced by its liend vt gaonge-
way B wanld be salstantially retnined by
the load impased therean oo theoleek, ermie

prising the nembers B 3wl the jomle £ 6

of the Lewd A while the rails O togrethoer
with the slip or bridge A, woulid niee in the
diccetieen of the urrow ns aforesaid, when the
supporting-pans 7 wanld be forend to sliede
over the sarface or trewl ol the pail € while
the columus B retnin their normal position
sapporting the aderk. T the event of 2
displacemient of the slip being to wn pxtent
sullicient 0 ~ever the counertion between

the inner colamus, ur those towirl the conter |

line 2 2 of Fie 30wl the onter termntnal of
the ratl U the center structure woald then he
s purtl'll h}' thee eohimans Bosanl the aater
ratl C wal by the ginders 3 Band 2B and thos

relieve the deck of a disustrons wrenehing -
strain which wiaih] have loen ceensioned by
the collixion had the enhonns heen restrieted -
against nuevement at their base, thssdevia-

ing the wreeking aml falling of the anper-
structure.  Obvbwsly, were thee Imses of the

columns seciren tothe slipe A in Ben aof Deinge -

moirted <lidingdy, in acvardbiner with oy

sngle of the superstrurture awd precipitane
the vecnpants theseal or weenele the cabimns
fram their fastenings, contribnting t the
wrecking of the deck.

Vidded o peenns for mmintaining the bociog in
uf the gangwsy Jateredly ot the jednts or
hinged vonnections 1A TEA wnd 15
fur this paepose Tave averlipped the walls
1wl 1Y asdeqde ted e clesoely an Fia, 2,
114 e r s gis to pl'u\‘illl' 1] ('-llllllllllitl\‘ llf
laternl gaard throughoat the g alanedar
wvesient of the sangwsy B0 owith relation
to the Fenmining portion of the deck 13

i lve previensly herein efereed toc e
siperstrietnre or deek, indiesting the ~uaee
us the deck B the gangway BLoand the
cung-plank B 1 lesire these arts, Low-
pver, to le interpreted uxs the sheek when
tuken togrether or the superstrarture wf the
chmble~dlecked forrv hridge or alipoles ribed,
In practice b prefer toeanstraet the columns
and deek-frumes of steel artural Dorms,
seenning the eletoenes thereof by riveting or
holting them in n well-koow tonmner, Ol
vionslv, however, the stoweture nay be of
worel v ather =uitelde vneterid.,

In the roulifiention ilbnstrates] o Phe o
the coliman= B in heanf heing =ccared to the
vanway Brave swunge dirertly froon the deck
B and the gmge-plak B s swomg upsac the
suine wxrs, Thisconstrietion i~ purtendarly
applicabte i wwking ferev-laat hindings
wlen the nppervalevk termimal of e forre-
Tumt reewdes ot compmrntively little with
rspert to the hoaveradock sernnmal ar when
these are substantlly vertieally over eweh
other,

Do seware thut provicis to my invention
dinbfe-decke? ferrv-taidges lave lwen i
vorde, aind T am nlse awnre tleat these tive
been constraeted o rannner wlverby e
terminmls of hoals the sedn devk e slip mal
the npperaleck werie mljnstulde for dittenan
levels, .

]I \\'i“ IM' l‘-ll.\l'l'\'l'l| |-_\' I|u' fnl'l'-_:u.ll}'_'_' lh'-
seeiption thyt my impraved sloadde-dechaal
fvry-brislee peeavides o mewns wheoehy the
wustiment of the g deck, o o= 1 heve
terines] 10 the deek.” s oifesyed Tiv
teewnel the adjonstimer of the Tower diek o
~hpowith wleele i s rooneored. whitee he
cannectiat lesweeethe sipper and lowoepe bk
premi s of relatooe teaeveeee wd e
divd mevcemen e laetweva, ab thar vhe

: Ml|i|l~lllil'l|l wieen otfe 1l I!'!l'-lll'l'li\l‘ ol 1 he
invention, the lapritmlind displwement of
the =sbtip wontht temd ta eriticatly divert the

It will be observed 1w Fig. 3 that the con-

structiom ag the base «f the colunmns 13 jo-
vides for o latern! mavement or sishe <wing
for the slip or bridge A between the lanits of
the lugs #independently of any movement
un the Euu"t uf the snpersteucture or deck

watrr-leveb or the lumt <tevel die toc b,
v ~nely ws toc establdi=<h a0 resisrer onpteon-
tallv i phawe wral slieemen with tee wjper
deck of  the Dot sontomagiestly o ol
theeoneh the ndjiestioenn of the lewer daly of
the ship with gl boat-deck. Beowilb likewiae
he odeserves] that the leevad s tloscabimn 13-
provided with an inwwrdlyoverlame pos
ting v jamle2 A The pandy 2 0 when the
mmin deck i rmpned by oo e dean s
Brosgeht it comtaet witle the mnler <ube of
the upper deck B which i cooeeqiiens o of

At the sevemal juinted poetions , the loasb impoxeil npean thae osdinen B tlipasch
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half of the structure, amitting tue valyues --

to wit, to the right of the hee 3 3. The re-
mainder of the striteture i= indicated as be-
ing broken away at the irrezntlir liae 4o,

Fig. 8 is a modilientiona] detail view itlos. -
trating another form of une of the sEpporting.
columns in accordance with my mveation

and the adjustable

gnug-plank conected

therewith, and Fig. 7 i= n fragmentary de-
tailed view of the uppere-ideck displacewrns-

supporting members,
n the several fizires shuilar rhameters of

reference indieate identienl parts, wherein--

A depiets a swinging =lip or ferry bridue
of well-known eansimetian, adapted o
swing on » horizontal stativanry axis rom-
prising a semicylindrical bearing-secket A
and eorresponding rocker AL as lustraied
fragmentarily in Fiz. 2. The socker

A isT

usually constructed of wood and ix earrind |
by the piling or ather suitsble constraetion

at the shore of the landing,  'The roeker A7
being canstructed of similae nwterind is bolt-

ed or utherwise secunsd to the nnder <ide of ¢

the slip struetnre.  The outer extnnnity or
terminal of the slip A is in e instances

buvyed up by the water throngh the weeney

of & caisson of oat A sernred thereto,

I ;

has also been custamary in peactice (o snp-

port this extremity from prefernbly the eoot
of the ferrv-house I||ru||;:f| the agener of au
adjustable conuterbnlancing-cnin - A' or
other tension mwember and nzuin by both

the suspension-rhain A* and couaterhainae.

ing=weights A* and the eaison AL The lw.
ter in thix instanee earries i geeater part |

of the bmd upm the free ewd of the slip X,
while the =uspension-chain A* wud rovnter-
halsace \°. togetler with a =uitable vapstnn
A*, provide o menns fore elfecting variations
in the level of the feee terminal of the S

of the baat with wlich the Slip i< o recistee
under varving loads,

Carried
bridge A and snlstantially at points within
a lipe in which the sanie is ~upported aee the
deck-columma 13, In the nsnanee dos
trated twa of these are shown i Fig 3 sap-
porting a deck B and o camerwny B35 pivea.
sliy seeured theretn. The two enhiipns B,

ERIE-LACKAWANNA RATLROAD AND FERRY~
TERMINAL, FERRY SLIPS AND BRIDGES

HAER No. NJ-59 (Pagel7)

843,563

slippmud derk is lowpeasd ar raised in the of-
foeting of an wljustient of the strocture to
the level of the baat, as aferesaid.

Carried I the feoe el of the gaogway 137
is a termanal beidge or guage-plank B, which
ix pivotally seeared to the terminads of the
gnngway ina mumer wheeeby the said cang-
pank may he swing vevtieally intu dither of
the positions a= ilnsteated in Fig, 4. in which
prasitions it s seenred Ly naeans of o spriug.
actiated lateh & carried] by the free tenminnls
of the trmmework 47 ol the gung-phiak B and
the segnental natehed  lateli-plate #0 as
clearhy ilnstruted o Fig 400 The Tnteh b s
ndupieal 1o be contralled by an gltewdnnt on
the bont throwzh the ageney of preivrably a
will-rond A and handbe 220 The gang-plank
h“ lerutinotes nf its outer pxIremity in s
swinging floorsill i3 Ta effeet n connter-
bulanes o the gnuage-plauk B3 T provide nnad-
tustnble counterbalancing-weiceln 5, which
ey be fixed inonn weljusted position by the
bolts ) b

15

14

83

In vousidering e guestion of hazaed to

the po=sengers upon astomatiently-adinst-
nole devk terey slips or bridues of the ¢line-
neter teowhieh my ivention relates in the
event ar aceident 1o the tumdbncensl strae-
ture enrrvime the deck, ey atiention has
bern dizeeted to the wrerssity of penmitting
freedom of otton within certnin limits ol
the displaceent ul the slip when munned
Iy a teery-haat, and regeeding pablic safery
ax aun objemt in this connection | provide
what | Eebieve to e of enesidernbide impor-
tanee in the coustenetron al teeev-hridges of
the chiraeter aloresaid, mind the naner by
whicli T olinin this abject on iy invention is
to pravele ‘or the sipportiug-colmms B a
hase e preising tee Fails Coand the soeketed

] rm } Cterminats ' therefar, permittibg longinli-
aecordance with the varations in the drufi |

by the - tertnial af the slip or

carrving the deck, ure conneeted agerher ia

the manner of an arch by mialee 1150 A
ir of these colunms, together with the diek
. are pravided for respectively the stae-
hoard and port sule of ferev-tomis having
longitudinal {ateral rilins over bilges and

’

are connected together by a truss 2 Bin g .

manner well known to those skilled s the ant
to which my invention relute

The 2y B ia fixed securely to the
heads & of the columns apa hy its kinentatie
relation with the caluinn, slip, aod deck ix
ad to -assume substantinlly a horizn-

nal disphieement of the stip 4 with respeect
to the devk comprising the menbers 13 and
Bt aturesaid, These rails ape preteenldy of
the nseenl stanedard tvpe cmploy el i emilway
service ard iy Feoa et i proportion
tocthe streeetinre appreoxinaately as that s
trated e Fieso b and < and varving in erosse
~tetmnnl ditensions i piEaportion 1 he e
aqutireiments ol b b wlieh they are ta by
siiected, The soeketed termana's UF prok-
erddv cansist o0 stecl casgings ceengal tocthe
raid ] nited By owweans o0 auehears or
fish-plates a~ clesoly illnstrated na Fie 2t
Aicket being peescuted with respeel to the
buse of the colimms B a~ o thenst-lparing
and bnek-~tap. Thelower exteemitios o1 the
cotumus I provided winh bigs &5 caerving
bearing-fins C7, which eide upon the vaids O,
ad illusteated in Figs, 2 and 4 The rails C
are seenriml ta the lloe of the slip ot bridge
o wrll-kunown munnee by spikes or Liridge-
halts, proferably- the fntter, nnd in such a
nuniner ny doorestriet the rails € oaanins

spted .
65 tal position as the structure comprising the | wmaveutont,
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ried by the fundamental structure,

ERTE~-LACKAWANNA RAILROAD AND FERRY
TERMINAL, FERRY SLIPS AND BRIDGES
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the deck B’ rextrict= thte eolumn B to w lin-

itad angular movenient. The elesrance he-
tween the janb 2 b and the deck B’ provides
for the normal amonnt of play which is re
quired letween these two member as the
structure plays verticullv during its adjust-
ment by tﬂe action of the tile or otherwisa,
as aforesaid.
longitudinal dixplaccient of the funda.
mental structure tending to move the hase of
the coluinns toward the shure of the strdc-
ture the janth 2 & will be brought inte con-
tart, as aforesaid, with the under side of the
deck B, aud thus peevent the gangway B?
from dipping to a critical angle.  This will
cause the hase-support of the column B to
stide forwanl along the rail ¢,

In the event of a displacement of the =lip
A of grester extent than the length of the
rails ' the outer stop € would be brought

into contact with the hase support or pin C* |

of the eoluwin B, and when the movement ix
in exress of this length the angulur pesition
of the columin B would be beyond the eritical
peeition for properly supporting the gang-
wuy B3, and the jumb 2 & heing =till in con-
tact with theunder side of the deck B’ would
be in a position: upen further dis placement,
as wforesaid, to beeame wrecked.  To obvi-
ate the wreeking of the superstructure, | pro-
vide the ways ¢* and the slotted Learing o
for the fug 4 b in lieu of the vircular perfora-
tion therefor, this permitting 1he ontire
superstructure to be lifted by the juub 2 5,
therehy enabling the bearings 11 8% to skid up
the wavs d*

Having filly deseribed my invention, |
clain as new and desire 10 secure by Letters
Pateat of the United States—

1. in a donhle-decked ferrv-hridge, the
cminbination with the main deck of a super-
structinre and iuterposed  colwnu-snpports
and alongitudinal sliding base therefor.

2, It u dnble-decked fecrv-hridge. the ;

couthination with the main deck of a super-
structure comprising a secomd deck and iu-
te | evlumn-supportx, and a lougitu-
dlinal sliding hase therefor pravided with ter-
niinul stope, .

3. In a bridge of the claracter described, 2
fundaniental xwinging <teneture huving =ub-
stantially & borizontal fixed axis, a jointed

superstructure carried by the fundamentul

structuve, the two adapted to swing ioinison,
supporta for the su

the fundamental strurture,
4. in & britlge of the character dereribed,
the combinstion of & fundanental strueture
and s supsretrueture, both leing adapted ta
swing on fixed submtantiaily horizontsl axes,
and of supporia, for the anperstructure car.
. provided

with s sliding base connection,

In the svent, however, of the

ssteneture pivotally con-
pected thereto and slidingly eonnected with -

345,883

5. lna plural-decked bridge of the charae-
ter described, and wherein the saiue is adupt-
o to swing on substantisily horizontal fixed
axes, 3 column-support having a sliding bases
; rising from the main deck and pivotally con-
I neeted with the upper deck, » gaugway for
| the upper deck carried by aid support and
adapted to maintuin a submtantially horizone
i tal position durtug the range of awinging
‘movement on the said bridge, sulwtantially
&s described. :

8. tnu plural-decked hridge of the charae-
| ter described, having a main deck and an n

r deck substautinlly vertically over the
ormer, adapted to swing on substantislly
horizontal fixed axes, n column-support hay-
ing 2 sliding Dbase rising frow the main deck
and pivotally eonnected witl the upper deck
a gungway for the upper deck carried by =ai
| support, a stationary support for the strue-
ture, and ineuns conecting the free swinging
i terminal of the lower deck 2id said atation-
L nry support for adjusting the horizontal po-
sition n! said gangway.

7. In n bridge of the character deseribed,
the pivoted gang-plank provided with an ad-
jnstable counterbalance, and meanx at the
outer terminal of said gang-plank for secur-
ing the position of the gangway.

S, du a bridge of the character deseribed,
the pivoted gnngway provided with an ad-
justable counterhalance and a lateh at the
mner extremity, and o swinging sill at the
onter extremity thereof together with means
at the outer extremity of the gangway for
controlling the lateh.

4. In a gangway. a pivoted teriiinal gang-
| plank, a counterbalaner and n lateh at one
extrenity of said gang-plaok. and mesns wt
the outer extremity of smid gung-plank for
controlling the latel.

14, In u double-ttecked bridge of the char-
acter desceribed, the combination of npper-
deck supports and  longitudinal«displaces
(ment bases therefoe af varying levgths.

11. to a double-decked teidee of the ehar-
acter deseribedd. the cambimtion of uppers
deek suppurt= und longitudmsbdisphwevorent
- bases therofor of vorving lengths, and of a
tress stenetire for, reeaiving the steess ime
Iln.-'-ml wpon the deck when the shorter-lengrth

mses have been displuced,

Y lna lllthll'-(]l‘l'k(‘ll bridye of the char
. seter deseribed. the combination of upper
deck snpports uned loagisndinal-displacentent
buses therefor of varying lengths, the upper-
- dock supports being provided with longitidie
: nal=displacement bases and of & 1russ stres
! ture,

{18 In & double~decked bridge. the combi-

l aation of upper-tdeek suppoets ad longitudi-
nal-diaplacensent hanes therefor <ail upper-

l deek suppurta being provided with mesus for
restricting the movement of the sapports.
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14, In a bridge of the cluractor deseribed © and longitudinal-displacement bases for the 10

and in combination with the superstmcture,
supporting-columns having lonzitudinml-is- .
placement bases, the Lieads of the supporting- |
¢ pwo sinhseribing witnesses,

15, In & br of the character described
and in combination with the superstructure
sod column-supports therefor, displacement-

supporting bearings for the superstructure

3 eohmmlbeinrirmvided with atops,
o

sUPELs, .
n testimony whereof L have signed wmy
namie 1o this specitication in the presence of

EUCGENE W. 5TERN.
Witnesses:
R. Youxe,
Soron Herzia.



THE NEW TERMINAL STATION AND FERRYHOUSE OF THE DELAWARE, LACKAWANNA & WESTERN R. R.

THE NEW TEEMINAL STATION AND FERRYHOUSE OF
TAR DELAWARE, LACKAWANNA & WESTERN R. R.
AT ROBOKEN.N. J.

By Charles C. Huribut.®
The nuew terminal and ferrvhouse of the

Lackawanna Rallroad at Hoboken, N. J. now

In coursas of conwtruction, le & flreproof struc-

ture erected entirely over water and porzessey

¥ome feAtnres unique In buildings of this Clagse,

The warchitectural! effect of the new terminal

may be gathered from ths adjoinlng halflone

AT HOBOKEN, N, J,.

ERIE~LACKAWANNA RAILROAD AND FERRY

TERMINAL, FERRY SLIPS AND BRIDGES
HAER No. NJ-59 (Page 20)

&ATY to design tbs nmew buliding for construction In
3ix conwcullve sactions, ench of which could be
openad for irafic before etarting iha succeeding
one. A Ars on Aug. 8 1905, which totally de
etroyed the ol terminal and ferrrhonae, some-
what alterewd this plan, bowever, and (e tem-
porary bulldings pow. In use wers s0 pliced as
to facilitate the construction as far as possible
An elevated-track atntion was considwred but
rejected as Impracticabl owing largely to tbe
eteep grades thst would bde intreduced by the
position of the rallcoad yards snd the tunnel

were the maln controlling factors In the plan
of the fsreybouee portion of the terminal

The requirsments of the raliroad station were:
Ampls walting-room facilitiee for passengars
watting for truina and for boats. Inciuding pro-
vislon for housing enfely as many ss 20,000 people
At one time, which might become necessary in
the evant of the dsabtlity 9f the ferry for an
hour or mors lh the morning ruah bours; Rea-
taursant, lunch-room snd kitenen: Storeroome
for the dinlng ear and commissary depariments:
Oflces for Lbe division enperintsndent. train

GENERAL VIEW OF NEW TERMINAL OF DELAWARE, LACXAWANNA & WESTEAN R. R. AT HOBOKEN, N. J.
(Prom photogriph of & madsl,)

sw. tha photogTaph of a complete model of
the structure; the view lg from the soythemet,
thus showing the ferry front of the bullding.

Tnw chiet pointa of Interest from an engineer-
ing and architectural standpolnt are the con-
crete foundation supported on plies; the stesl
and concreta conatruction of Lhe superstructure,
des gned with & spacisl view o the resistance
to ehock and unequal dettlement; the very ex-
tervatve ume of cOpper as an exterior finish snd
IIs mode of application, and the mechode of
erection necessitated by the conditions of trafic.

GENERAL PLAN.

The pian wae controiled to a large extent by
local conditions. About €00 (L of the water
front waa avallable, bounded on the north by
the etesmship piers Of the Hamburg American
Lins. AS a large part of this frontage was oc-
e By the old terminal, threugh which abou.
1 people s daY ware pasalng, it wae neces-

Sinesr for Neaesth M. Marchisma, Arebitss. XX
Fifts Ave, New York N. Y.

through DBergwn Hill, only & short dmtancs
AWRY.

The numbar of passengers carried by the thres
ferrtea eniering the ferminal in the first o'x
maonths of 1900 was 17,200,000, wbich meane &
dally everage of S4.%0. As the number carrivd
on Sundays and bolldays. however, ia much iess
than on week-dayw, the wesk.day average I3
something over 100,000, Of this number some-
thing legs than balf srs raliwwy passengers.
and thm others are diztribnted by the tcolley lincs
tarmtnating at the etatlon or pase direct to the
streat. The grsat bulk of tbis trame Is con-
centrated Into & faw hours In the morning and
late aftermoon. Ths ferTyYhouss Dprovides for
three weparsts ferry-ifnes, sach with two alips
equipped for doubie-deck boata To weparstle
and prevent coegestinn of thess many lines of
tra@c, to previde for rapid loading and unload-
ing of boats, o make tbe entrancs and asit of
ferry-passangurs as short and direct aa posaibie,
and (3ot least) to prewent "bealng the ferry”

dlapatchers, ferry supenncenisnt, baggage mas
ter, auditor and other ofMciala: bewidem a barher
shop, toliets. hospital room and the other usual
sdjuncts of a terminal rallroad rtatlon.

Tha dieposition of space te meet these various
requirements s clearly snown on the general
plans reproduced In Fig. 2 Eastbound pass-
angers (rom treins paas from the train concourve
either {1) op & 10% incliny just south of the
Maln Walting Room, to the ferry concoursas
of the wecond floor snd Lhence lo the upper
deck of the bokts, or (2
bound waiting-reom and
the lower dwck of bDoatm Subeldiary watting-
rooms sre provided on the frst NMogr, for the
convenlence of passengersy. bwiwesn tbe fervy
siipa. Esntbound ferry paasengery snter the ferry
waiting-room and pass direst to the Dboats, or
by meuns of staire o the fe:ry comcourse.  Wedl-
bound paasengers pAss dirsct to the etreet by
prectically strsight exite frorn the lower deck
of Doate; or, from tha upper deck, snter Lhe

teatn concourss o

through the esst-
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FIG. 2 FIRST AND SECOND FLOOR PLANS, AND LONGITUDINAL SECTION; LACKAWANNA TERAMINAL STATION AT HOBOKEN, N, J.
{Note.—~Upper Deck Landing Bndgs Bhows lun Léagitudiosal Bectlon Is old trype Do FIg. 1T tor dcawiof of bridsge sctuslly used.)

terry coocourse, and thence pags 10 the etreet
by eary stairways. Passeogers to the traine go
to the trairahed by way of ths westbound
concourse, Which hde off the Farry Concourss
slong e porth of the msin walting reom and
terminsteos 10 & stalrwey 40 ft. wide, or pass
Inte the maln wsiting-room by a marbls stair-
csee. Provision 13 meds In the plan for & future

srcade {rom the ferry concouras to the trolley.

terviinus about 200 fr sway.

The main walting-room for westhound (out-
golng) train passengers fe 00 tt, x 100 ft. In plan,
apd 03 ft 10 Ins. high, with Isrge windowse on
sl! 3ldes and & ilarge skylight overhead, The

Iry concoufss i 70 ft. wide, 470 tt. long snd
‘n. % Ins. Ligh, lighted by lerge ekyltghts.

¢oncourse la fisnked by rows of twin col-
ymne supporting deep btmama which divide the
main psct’ of the concoure Into seven psnels,
forming 1ts most distinctive decorative Fzaturs,
Tha restaursnot ia 72 £t x 3 ft. The toiel river
eirvallon le 506 ft. 2% Ine. long. The trsin o3n-
courss o 307 {t. lony and provides for fourteen

_m ew TR, Lol L

roof of wirs glase supported on eisel truises and
puring. The sidewslic along ths salire street
froat of tiw buildiag w covered by & marguise
of eimilar comstruction,

A two-story bulldiog tn serve as lmmigrant
ststion and as dspot for the mupply of Pullman
cars i3 located #t the head of the short csosl
Just eouth of the main terminal. This building
is Indicated In ihe Becond Floor Plen (In Fig. 21.
The Service Drivewsy and the Immigrant Track
srs arranged with rafsrance to the locatioo o
this hullglng. '

Structarsl asd Orsamental Devign.

GRADES.—The flcor lavsl of the ferryhouse was
fizxed by the height of the firat dwekt of the boata
ahove tim water undsc ordinery loading, neamsiy @
ft. 5 ine, and thet Isvel was therefors sdopted as
the general isvel of the ferryhouss floor. The
level of the rallroad station was detsrmined hy
lhs hulght of the tracks, and thet foor was sc-
cordingly fixed &t T ft. § ins sbove mean tide.
The change from ons grads to another (s made
by sewy inclinex The level of the tops of pilara

from the river 8 ths clock tower, which riszes
to s helght of 203 fL sbove mean td# 1o tn= base
of the fAagpole The slx fecry olips are spanned
by arches, supported by ornemental plers. as
shiown In the visw on the wrecwding page. The
base of the plers and siso Lhe hswee of the resiau-
rant witg 5 of feced concrete; abovs thia 1tvei
the entire structurs, Including the tower. 4
covsred with coppar-+ork. The west or street
elevatioo of the ferryhouse portico has five
bays wsurmounted by pediments, and le also
of copper. Tbs Dbaggags room bullding and
the Arat story of the north eievstlon of tha
railroad etation ara of Indlana limestone with
coppsr-work abovs, The ormamental detalls of
the copper-work wars carefully studhed with s
view to preservs the charactsr of ths materisl
snd glvs & “mutalilc teellog” to the dssign. De- -
talls snd moldings ueusl In stonswork cannot
Be copled succesefully In shest-metal without
‘modificatton, and &il appaarance of ag attempe
{0 Imitate stome or other matsriel wse carafull?
svaided. The interlorm will be fnished for the

. ¢



. of trom 11G to 120 ft. below mean tide.

overlying tram T0 to 75 tt of mud. Under
ud ia & bed of aand and graval of varying
tnicknsss, and rock s encountered at a depth
Tha
genersl requirsmanta of tha came cajled for a
permanent, fireproof atructure. suMclently flex-
inle to permit of alight insquality of settlement
without werious damage and yst suffictentiy rigtd
to withatand the shocks of the ferryboaty, and
ae light &3 poasibia. Tha type declded upon waa
a riveted atesi (ramework enclosed entireiy In
concrete.  All tha atresses are figured a2 talken
up by Lhe ateel
FOUNDATIONS.—Ths typleal foundation s
clearly abown in tha vertleal sectlon In Flg. 3
Each column is aupported on a group of from 9
to 25 pilea of long leaf yeliow pine from 50 to
90 ft. jong. Tha plia loading Is sbout 8 tons
maximum. The ptles are cut off at low waler
and capped with 12 x 12-In. timiers, upon which
fs lald & solld fnooring of 12 x 12.In. aliernating
with 12 x 8-in. timbers. Aa the sverage height
of tlda (between blgh and low water) 1a 5 ft.,
the woodwork la entirely aubmerged about Lwo-
thirds of the tima and 1a always wet, a0 that
the dangar of decay i3 eliminated. In the waters
of the North Rlver it ia unnecessary to take pre-
cautiona against tha teredo or limnoria. aa the
prence of thess peata has not been dlcovered
in eny pties driven in thease walers within the
feat twenly years. This statement Is baszed on
iha experiance of the engineering departmenia
of the Delaware. Lackawanna & Weatern R. R.
snd tha Naw Tork City Department of Docks &
Ferriew; the fact {a explained by the presanca
aof sewnge In the water. In each grillage an de-
eer Above, (wd of More titmbers of e=ach
m‘re contlnuous through two or :nore foot-
tn shown In thw pian In Fig. 3. The foot-
ings are therefors aecursly tied together In two
directiona, afectually praventing any jateral dls-

.!l bullt over water of a depth of about
t
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imber structure la escurely boited togetber. On
he platliorms Aescribed were bullt concrets plera
vhich were lavaled off tor the columns 3.13 ft
.bova mean flde. Anchor boita wera bulit In lo
ecure Lthe columpw, and under the haavier col-
:mna tha eoncretw plerss wers runforced with
Tillage of atee| bemma.

Tha toundatlon of tha tower, Fig, 4, differs
rom thita arrangement because the tower was
‘eaignied to rest on 2 alngle foundation block In
‘1ece of four separate footings In order to avoid
i of unequat asttiement. The area rovered
1Qtowr toundation la closely plisd and a2
wr=thurse timbesr grillaga bullt over tha piles
“he concreta pler constructed on this griliaga
rienda to within 4 s, of the finilshed foor, of
re 1 1n -50ve mean tide: it encioses a atee|
riliaga of two courwex of I-beams, 13 and 2i-In.,
ecursly tied logeihar by ateel anglem and bvoits
“he four tower jega st on tha upper CIUTrM

Column Foundation.

TYPICAL COLUMN FOUNDATION, ANO PART PLAN OF PILING ANO GRILLAGE, SHOW-
ING METHOO OF TYING TCGETHER THE PIERS.

case of undua ssttiement; for tha saims purpoae
Inverted atiffaners wera placed abova the girder
connectiona of the Arst floor, atrong anough [0
taks tha antirs dcad load of the column above
the first ficor, except wirers tha girder connaciion
ftael! was atreng sDough to taka this load. After
placing tba ateslwork of thwe Aret aection tha
column footings settled adout ¥-in, and arfter tha
concrete of walia, floors and voof waa piaced a
further ssttloment was found, rasging from %-in.
to 2% ins. The towar foundationms seitlad %-in.
after placing tha concrete phet; thls wus taiken
up with steel plates defora setting the ateelwork.
After tha srection of tha atwsiwork ¢ further eet-
tlerrent of T4-In, was tound, uaMorm over tha
whola area of tha tower base.

The genernl typs of ths f(oundaliona waa da-
veloped by tba writer, with tba cooperstion of
Mr. E. W. 8tarn, tbe conauliting angineer of lha
worit. ‘Tha pile loading was fxed by tha angt-

crste, Columbian type, supparted on et2el >eama
and girders with riveted connecctons. The beams
sro #paced from J L. to T {t. on centery. The
first floor le of stone concrete sand the second
floor and roof ¢re of cinder concrete, both deing
mized In the proportlon 1:2%:3. The AArst foor
of the ferryhouss and the service driveway are
devigned for &4 maxlmum concentrated load con-
sisting of & truck welghlng io tens on & O ft. x
10 tt. base. Other floors are designed for lve
toads of from 90 to 120 !bt. per sa. fr. 1 wil
be noted from the drawirgs that the Apst Moor
girders are riveted 10 ;he ¢ lumns and do na
rest on he concrete  [ootirgs, Ard ad sr3ted
sbova (heisg connecllons are 0 2l cises malde
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t to support the dead walght on the

WALLS —Tha outside walls and the wails of
e farry siips and team concourse are U Inw.
lek. of clnder concreta reinforced wilh vers
al 3-In. I-beams about 4 ft. on centsre, which
e bolted at the top and botiom to wall bsams
d are etiffensd with trequent tie rode. Fig. 3
ves an ldea of how this metal studding le
ranged in tha cass of one of tbe large uD-

(3. | Y

il

b
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Is entirsly Incased In conersts. The maln roof
trusess are protectsd from Are By muspendad cetl-
ings plastered with Portland cement mortar.

Fig. G-a, giving & part pian of the framing.
fllusiraten the generul arrangement of the stesl.
work. A noticeable feature of the steel frame-
work ls the metbod of connection and bracing
of trus#té and girdars. As atated obove sume
Irregularity of eettlement must ba looked for
Ia & bullding of this area, and for that reason

lened wolle,

il na or G-ln. channels The concrete basew
! ‘ef plere and 1he base of the restaurent

All openings are framed cut with

' 1at of faced stone concrels and are cone.
trably thicker. All the cindar-concrets walls
covered with shiet metal which s secured to
concrete by Holts passing ontirely througs tha
1 (nailing la not permitted); on ourslde walls
} in 1B-0z. copper, on other walls It 1o Mo, 22

vanized iron elding of clepdoard pattern.

Mttt s % AhA mmlnne mAR I tans ta s

Trves

FIG. 8. RAOOF TRUSS OVER FERAY CONCOURSE AND LONGITUDI-
NAL TRUSS BETWEEN FERRY SLIPS AND CONCOURSE,

rigid connections werey avolded aa far as pos-
sible. The rof trusses in nearly all casew rest
elther ¢a e tops of columne or on the top
dange of longitudinel girdere as tliustemisd In
Figs. 6and 7, Tha bracing is sffectsd by heavy
curved knee braces wbicb rasist as curved beame
and not as struts, and will contlnua to act as
braces sven aftsr some duplacement of stesl oo-
cure dus to ssttlament, whareas a rigid connec-

. tlon would be torn apart end fail utterly. The

connection of the trusses over the mailn wulting-
room s an sxception to this rule (Fig. B), as
thase trusses ary riveted to tbe wtdea of the
columne: bBut the lengih of the columna in that
cass W consdared to offer aufficlent texlbllity.
Ezcspt in the tower, no dlagonal framing la
used in the walls, in order to carry out thts
schame of fAaxibiiity. But sbundant provimelon
was mada tor temporary sway-bracing: connecs
tion pltew for 1-in. disgonal rods riveted to iba
columas wwre provided (sse Mg 7) Instsad of

" tower i3 not enclowed In concrete walls.
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Part Tranaverse Section of One ot tre
Ferry Slips, Showing Stes! Framing.

The tower, Fig. 9, lv & steel skelston covered
with ornamental copper which 1y reinforced sk
small sngles and bolited to the steelwork The
Tt con-
tains & clock and & 2.500.1b. bell: otherwiss Its
purposes are purely ornamental. [l I» separaie
from the bullding proper by a concrete foor at
ths root jevel.

The steelwork of the foors |y generally simpie.
The epecial conmectlony of the arst foor gr.lemy

Fig. 7.
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[J ,/7x

marked upon. Another
feature worth noting oc-
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for the main plste-girdar
which runs longitudinally
under the ferry-concourss
ftoor, Flg. 10 shows the
cornetruction ysed. Thia
girder runs along the
mulidle line of the ferry-concaurse. The correspond-
Ing girders slong the emat ilna of the ferry-con-
course, which have equally wide column spacing.
do not require this unusual device, aa they could
be hung from the roof {russea abova by g sus-
pender, whnich halves the girder span (aes Fig. G-b).
FINISHING MATERIALS,

Wood wlll be used very sparingly throughout
the butlding. deing timited to trim and the "nors
of offices.

FLOORING.—The principal rooms. Including
mialn walting room, ferry walting room, restau-
ranr, lunch ronm, kltchen, service room, barber
shop and the west bound and maln farry con-
courses, zre floored with terrazzo  In the con-
struction of thess floorw special sttention s given
to reduclng the danger from cracka to & minl-
mum. The fireproof floor vlab fintashes 3 Ins. from
the finlshed floor. Over this l& laid one inch of
dry sand, above which la spread a iayer of tar
paper. and above thve paper 2% Inw. of ¢inder con-
crete (1:3:6 mixz). The top 1% inw is » terrazio
wearing surfaca of cement and Itailan marbla
chigs ground and rubbed to s true pollshed sur.
face. The terrazzo s lald in paiterns of varlous
colors determined by the kind of marbla uaed,
white and werpentine predominating. These rooms
ares alad provided with marble bases. .

The entire area of the Inclined concourre 13
covered with Mason stfety treada eet In Portland
cemcnt, Provision ia made for their removal by
sctring in cast-iron blocks to which the tread i3
acvewved. The team-concourse, comprumng almaost
the eniire first floor of the ferry house 1s viirl-
fiod arick sel In asaphalt. This paving was adopted
alft¢r 3 thorough investigation by the ratiroad
company of granite, wood and asphait blocks.
sheat asphalt, plank and other floora, and was
eclecied because of Jis great wearing gqualilles
and (reedom from slipperipess. The train-con-
course floor and some of the storeroom fioorn Are
cermeat.  The east-bound walting-reom and tha
cammiswary recelving room have ssphall 20
of specially selected rock asphait. The baggage-
room £33 s rock asphalt fioar in which Is imbed-
Jded a cast-lron grill of hexagonal pattern. All
asphal: floory are lald under a five-ymar guaran-
tee. The ferry walting-room and the ptera be-
tween the tarry sipa are apecified of magnesium
composltion. All office fioors are of maple.

Lovy. Mg e .

FIG. 10. LONGITUDINAL CANTILEVER
GIRDER UNCER FERRY CONCOURSE
FLOOR. -

ROOFING.—All flat roofs are fve-ply tar and
gravel, the tar being best straight run Amarican
comi-tar pitch. The rools are guaranteed f{or
ten years by 3 sacurity company's bond.

DAMP-PROOFING.—To prevent molsture arls-
Ing from the river mand w=orklng through ths
floore, all enclosed rooms of the fAret foar are
protected with & damp-proof course of thres-pl'y
felt and coal-tar pitch lald between the Arepronf
floor elab and the Nll. A simliar course is pro-
vided under the kitchen and toliets of esssnd
story and on the inclined plane,

PARTITIONS —all partitlons are constructed
of flat metal atudding and wire {2:n. They are
of three types: (A) 2-in. solld placter with one
thickness of lath imbedded: (M) 4-Ir. holiow par-
ution having 2-in. air apace. and (C) paruticns
similar to B bu? filled soitd alin cinder ¢oncret.
Type B predominates throughou! 'he |ab. Ture
C 13 usca where a partitian of exira :irengin
required, as the walla of can sureis -0 oW
thare is @ special fire hazard a9 10 the coea oo
slGre-roopa.

PLASTERING AND FURP'NG —Al fAnir !
rovms ara jaasteregd With fhree SoLi: L4 potens
pisster ipphed on galvanlzed -~ LV o
turring bars are in a'l case’ booiea 3 Lot gup-
pee.x. the only tviog allewed belng 'n the aiann
menrt of lath. Suszpendsd cerlings - r= supn™

on exira strong Yoil'd Kangers. I- ihe cane of
wotil furring, bOits &re Ou..” 71 e copgrole, 12
wheent are secured narizontat 1« ¥,..n dars 4 (1,
¢ 0o 2. . The Ta-n thanned furrinx Bars. 10 00

¢ lu C., are boted to these bars w. h anele s
aied botas Boos in the ferry.egnesurge, th
turping I8 Jdinvided 1nto separate pancla wnd X
julnts covared Sy pilamters. ¢Rch <a~7 7 one flec
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Fig.

and applled. for the purposs of reducing the dan-
ger of weitiement cracks as far as possible

COPPER WORK.

The ornamental copperwork of (he exlerior
merity special attention. Holes for sttaching the
copgrer s3¢ lefi In the concrete by Inserting rode
through holes bored In the centering laid out
.-ccuutely by template. Tha copper la formed In

tbe ghop to the architectural designe and rein-
forced wlth sirap iron rivelsd to 1t on the back
which 18 punched to correspond with ths holes In
tha cancrete. Tha xhests are then boitsd to the
concrets with copprer-headed bolts. and all holt-
neade and seamns are soidsrsd, The pliaetero of
the essf and west plers are formed out In the
concretd to give & solld backing for the copper
Othar pllasters, however, and the grester part of
the projecting courses and moldings are merely
formed in the copper, reinforced with srea! sngiee
and siraps. Wood planking, supported on gtesl
lookouts, s used under thes gutters and cornlces,
but otherwiss no woodwork ls used for the eup-
port or attachment of copper-work. The coppar-
wark of the towar hes already been demerided
above. Wherever copper and galvanised leon are
fn conjuriction thay are eeparatsg by (ait and red-
lead to prevent electrolyeisn. The copper-work le
belng furnished and srected hy Hermen & Grece.
of Breoklyn

FIRE PROTECTION.

The gtruciure of the bullding itsel! 1o con-
sldered thoroughly fHre-rewieting. but ample pro-
vision was made to guard againet dam:ge to the
contents wnd passengere By providing inetal-
covered doors and hollow matal window framee
and eash with wire-glass at all sxposed pointle
Thia wam done on ths nosit and south sidew and
in the farry slips, which are the only ocutslde fire
2Xposured. and alro In rooms where Inflammahle
matarial might ba stored. Thae danger of psnie
was condidered as well as the riekk of property
damage, and coneeguently &ll walting.roome and
passenger concourses were depardted from olices
or store-rooms by Areproof doors and windows.

The bullding wlll e further protectsd by a

.nnem of wet fireiines and eland-plpas having

38 2%-in. outiets sach provided with & resl and

B0 ft. of hoss. Thers ars ¢hso threw permanent

tuvrret nozz.ew on ths roof, elmilar to those in use

on’ firedoais, which are capshie of throwing @
stream to any point of tha roof.

This aystem s In connection with a systam of
underground fire-liney which sxtends throughout
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stream.  Two bose connections are also placed
on the outside of the bulkiing betwaen the ferry
olips, and contralled hy valvea within ths bulld-
ing but opersted from the outside to provent
freefing. Thers ars thres eiamess connectlo;e
on the river-tront for fireboats and one on the
street for & fite-engine to provids suxillary pres-
sure In came of neceswity. Thawe #re dry, and are
protected by check valves inwlde the building.
All lines are thoroughly protectsd {rom f{reezing,
and the maln line on ths eaat eide of the ferry-
houes is run In the warm air duct for the pur-
pose. This duct s descrihed slsewhare All plpw
le extra Deavy galvaniasd wrought irom, and all
econnecijons axirs heavy maileable iron. The
syutems L3 dewigned for & pressure of 300 b, par
q. 1.
HEATING AND VENTILATION.

The antire terminal will he bheated hy a syetem
of hot water (forced circulatiom), the plent be-
ing aituated ia the powsr-houss, some 000 ff.
distant. Haot waier wes sdopled In preterence 1o

T mm e by
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OVERHEAD LANDING BRIDGE, WITH STERN PATENT SAFETY CANTILEVER SUPPORT

in addlilon to direct heating by radlatics dis-
tributed throughou! the buliding. there iz & sup-
plementary indlrect systam. - The main ferry
concourse iy heated By an air eéyfiem under fan
pressure, the fan and heating-room occupying one
of the plery hetween tha ferry alipe. The hest iy
distributsd through large ducts 10 x B ft., hav-
ing outists the anilre length of the cancourse.
with register openinge In =acn bay. A Dbranch
of this large main duct ls taken across above the
celling of the concourss and supplies alr to Lhe
inslde offices on the west sude. The fan wquip:
mant consiste of four 90-in. centritugal cone
pressure-fans, each capahle of dlscharging 3.000.-
000 ¢u. ft. of alr psr hoyr when running at 200
r. p. m. Each fan it» belt-connected 1o a 15-HP.
Sprague altarnating-current motar.

In addition to thlas alr supply the outer offices
aon the weat of the ferry houss. togeiher with the
main walting-roam and itz subwidlary roomse, and
tha restayrant, kitchen and tollets ln tha ratlroad
slatlon proper, are ventilated by means of e3-
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3 nd supported on & epecial drop forgsad ball®
b ., The heating of tha maln walting-room

1e controlled by meane of the Johnson thermo-
static aulomatic ragulation,
ELECTRICAL WOQRRK

High-tension, 2.200-volt, three-phase, G(0-cycia
alternating curtent wiil be generated at {he com-
pany's power-house (G0O0-ft. distant) and brought
to twe high-tenslon switchboards, where it will
be redueed to 230 volts by means of single-phasy
transformess connecied three-phase with halt
voltage taps, sle bus-bars being therefors ar-
ranged on the ewitchboards for the lghting,
which wili supply three-wire circuits having 230
volte batween outers. For the motors, the supply
la three-phaee three-wire. Qne switchboard wiil
be jocated under the inclined concourse and will
muppiy all that part of the bullding referred to ae
the rallroad statlon, while ths aother, located In
the farryhouse, wili supply that portion. A motor-
_ generator set (s also provided In connection with
the rallroad station ewitchboard for supplying
direct currant at 123 volts for jre tour ventl-
lating exnmunt fans and for the elevaiors. From
the two main awitchboarda current wili be dia-
tributed by means of 4+ panel boards (0. tnhe
varioue motors and lighte throughout tha building.

LIGHTING.—The plans provide for about 6,500
Incandeacent lamps In the terminal. Of these 1.400
sre employed in the fiva large electric s1gns: one
having letters G ft. high, surmounung the river
elevation of the ferryhouse. and four with 4-ft.
lettern on the sldes of the tower. These slgns
ars Dacked with wteel plates perforated for the

lighte. Each light e aet In a wateriight recep-
tacie which e attached to the plais trom tha

a epecial device and furnished with fex-
ib ductors, Tha lamps can thus be removed

fram the bac¢k, which will efect large savtng In
the cost of malntenance of the signy.

The tour clock-Iacey in the tower »i1li be iHumi-
nated with Incandescent lampe and refléctors, the
diale belng glaae

About 880 lights wili bs employed ln decoratlve
iighting on the exterlor; the arches and 1mposts
of the ferry silpm on the esat elevatian, tha pedl-
mente of tha west eievation of the ferryhoyee

the cornlce of the north etsvation of the
-oad station being outllned with lights placed
‘ederal sign receptacles
e mtreet fromt of the terminal and the train
‘cures 18 fllumingaated with twelve-light fixe
4 placed on the trusaes of the marquize and
‘ourse roof from 10 to 33 rt. on centers. The
n-¢concoulse on the fArat ficor will be illuml-

ai3d with 59 are lampe.

About 3.900 lampa will be employed {n Interior
ighting, Of these, D44 are in the maln wajting«
-com, giving lghting power of L.G8 ¢. p. per sq. £t
»t fAoor, or 032 c. p. per cu. ft. of space. Thees
ire so dlstributed aa to fuliy flluminate the whole
-com and #lse to giva ample iight for reading on
‘he wexts. The ferry concourse on the second
icor will have 0.11 ¢ p per oq. ft. of Apor srea
vnd 011 c. p. par cu. L, of volume., 1t was not
onsidered necessary to illuminate these coan-
ourses ae brightly as the wilung-roor:a, since
-hey are used merely as pawgageways bhatween
iraine, boats and the etreet,

An emergency gas system ls provided for the
case of breakdown of the electrical aystem. A
“>w llghts only are placed In each rooni, the in-

ention being not to fully {lluminate the bullding
n‘uly to provide without delay sufficient light
K-} dla the passenger trafic, and prevent panic
tnd ailow necessiry bueiness to be carTied on.

TELEPHONE AND TELEGRAPH.—Two ccm-
slete telephune systema wlil be instailed, one for
-he Commissary Departmsnt and one fcr the
Jperating Depariment, Thewe are to be of the

ntercommunicating type and wili connse¢t ali the
Maa an ] mAArne 4 Phaas cednaciive AeAyelaTents
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Wazhingion. The tower clock hae four tfaces
esach 12 £t !n diameter.
PLUMBING.

A® tha building stands over the water thers ir
B0 mMaln sewer iine, hut each eoli and waste ilne
empties direct into tha river with & flap valve at
the outtet lo protect thw trapa from cold. Traps
bslow the first floor wers avolded on account
of the danger of {reessing bul In some cases
whare trape were nicessary the etesl beame are
et & fool below grade and the epace Alled up
with cinder concrets, in which pipes snd traps are
placed, Throughout the firet floor sach AXture die-
charges individually into the rivsr, and elphonage
of traps l& prevented by mercury vents, no other
venting belng necessary, On the eecond fluor each
group of Axtures bas Jte own e0il and Wwaste lines
and etack. and the traps ars vented in ths usual
manner. Excepl 8 modifted by local conditions
as described above, all piumbing work is {nttalled
83 required by the rules and regulations of the
Bureau of Bulidingy 0f the City of New York

The tollowing is the iist of principal plumbing
fixtures to be Instalied in the entira terminal:

WhtSr cIOBEM .ol erae.. B9
Lavatartes e |
Uriaata . .41
Slop slnky . o082
Bath tubs . 1
Showsr BELR®. ...« i i e 5

All lavatories. slop sinks and Xitcben sinke are
provided with hot water. Lwo Tobey watar-bealers
ming provided for that purposs.

A very copious freeh water aupply 13 provided,
sirce ali tbe ferryboats take water for their
boilers while in the elips. Tha water mains in
the ferryhouae are G-in. end 4-In.. and two tanks
ot 1,200 and 4000 gala. capacity are provided in
the attic space to insure unlform pressure. and
the quick delivery of a larpe quantity of water
to the boats. Hose bibe are piacad at frequent
Intervale throughout the team and train-con-
courves for cleaning purposes. The water sysiem
for the supply of boate and fixtyres ia enuraiy
separate from the fre eyatem descflbed above,
and I3 connected with the clty mains.

FERRY LANDING BRIDGES.

The nialn terry bridges, on the frst floor, to
which the ferryboat 1s made fas!, are constructed
of wood in the usual manner (see Filg. 12). The
torward end of each bridge is supported by a
pontoon, and ie further suepended [rom the ecc-
omnd (transverse) roof-truee of the slip by chains
pessing around overhaad eheaves and operated by
windlass on the bridge decl. Al the réar end the
bridge 3 hinged to the forward end of & Jdouble
buffer-plalform supported on piles, driven close
togethar. The !mpact of the ferryboat is taken
up by the inertia of thess piatforms and the re-
sistance of the piles: the platforme are saparated
trom the Aoor of tha building proper by a G-in.
air apaca covered with a sllding piste,

From the balconiea opening from the ferry-con-
course DAfsengers Dass over bridges to the upper
deck of boate. These bridgem ere for part of
their length rigidiy hung from the truesSes above,
but the outer wecilone are supported from lhe
pontoon bridge below and risa and tajl with It
[the mean tail of tide between high and iow
water l¢ 5 fr.]. The supporting device ls the
Invention of the coneujting snginser of the work,
Mr. E. W. Stern, who has applied for patents.
The outer snd of the overhead bridge 13 J+4 ft. be-
yond the polnt of support oa the pontonn bridge,
ahite the length of the suepended span te much
less than the lengtb of the pontoon bridges. This
necespitates woma sort of compensating devices
lo make the rise and fall of the outer ende of the
two bridges the eame. The movabls portlon of
the upper bridge i¢ in three etctions. ae wiij be
scen by reterence o Fig. 13. The innar section ie
a simpia girder span bio connected at edch end.
The middle mection s & cantilever conetruction
sinmastmd An nasts. pin-connected at the brltom

thls etructure the floor of the cantliever span re-
malns practicaily horizontgl and the pin of the
apron bridgw moves vertically the samae helght sa
ihe pin at the bottom of the poet.

Il wiil be notlced thst there i3 a heavy bracket
on the back of the post under the girder span, but
in no way connected to (1, and thatl the ehoe at
the bottom of the post 13 srranged to silde on a
track. The object of thls is to furnish & eate-
guard In ciss of sccldent Jue to the boat getting
out of contrel and ramming the pontaan bridge
with suMelent fores to unseat it from its bearinge
[this hae happened] and drive the bridge back on
the terryvhouse Aoor (or 8 considerable dlstance.
Sueh an eceldent would result 1o & serious dls-
sster 1f the pin at the foot of the post were Im-
movable, since the upper bridge would crash down
on the deck of the ferryboat. WIith the presant
Jdevice, however, ths bracket would engags the
girder span and the cantlever span be held up
whils the shoe elides along the track.

TRAIN SHED.

The .traln shed was designed by the Chief En-
glneer of the rallway company, and is believed to
be of an entirely new iype. The dstects inherant
In the wide-span train shed and ite great Initial
and maintenanca cost are well Known, and xfter
considering several deslgns of steel arches of
various span &nd types. it wae dscided lo aban-
don the wide arch entirely and employ some form
of open umbreila shed. As It was the intention
to place the tracks ! patrs 1o reduce the num-
ber of platforme. an umbretia ahed of the usuaf
type would neceasitate a wide opentng beiween
the sheds, and to avoid this undeslcable testure
ihe present shed was designed. The eswential
features, Fig 14, are a low root of glase and con-
crece supported on sieel trusses and a narrow
conlinuous opening with aprons at the side ex-
tending &% 10w 83 the smokestack of an engine.
30 that all smoke pisses directly out of the shed
10 the outer alr, The detalls of the construction
arz shown in Flg. 15, Cast.iron columns placsd
on the center lins of eech platform support trans.
verse-arched plate girders. The top ssctlon of the
column above the neck ts cast squsre and the
girders sre bolted to the columna with through
bolts. ‘fhe bsnts are 27 {1, c. o c., and the total
length of the shed. {nciudlng the overhang at
each sl 18 GOT {t. Exparsion i3 taken care of
by an expsnsion Jaat placed at every oiher
column, that L4, every 24 ft. Transverrely, thars
ar® eight apany of arches. and ihe ¢odlumns are
43 ft. 4w ins. on centars. exzapt the end spans
which eover oniy one irick and are. ruspegtivaly.
30 ¢t 4t lns, and 25 £t jU': ins. between centers
of olumns.

The smoke opening over eich trick Iy formed
by a pair of light siringers which are
wrapped with expand<d me:al and cas~l so..Jiy
in woncrete, the surf..= belng Acaitd smoolh.
The pertion of each mi:a girder where 1L crasaes
the opening 18 also surased in concrele. 50 thatl fhe
smoke and gases come ia contact with no steel-
The aprons fyrned hy the casing of he

Iatice

norK.,

siring=r at the s,de »{ {ne smoke ofeing cxtend
low uvnoeugh to zat.% 2a: the rmoke from the
stacks. They alyr ..-e var;.ed a shuri distance

ahove the roof As plral=i3 and furm an effectudi
proiection to the poatfams« from dfloag ain
Nareoa openlngs a-: peerfed ta the eprona svery
tew feel, Just unpyer 'ne ril o aliow ihe gecaps
of Ahy sMoke of g5 thal may And s wiy under
th2ahed. A ¢oniinu.-s vendtlator 18 piaced ou thy
ceniral skyight as too hignest ievel of the r~of
for a szimilar pursose

Connecting ea.n ..
a stexl member, bu
piate in the foem .{ 2
ae & stringer to sui, ©° ke roof and as a rain
watsr conducio:. vaipr passed off tArcugh
leaders enclosed 1:. . Cilumrts and tieace inlo
draine ynder the ;.. 0 Tmg The tTiugh s lned

c.umry langitudinaify ts
up ¢f 1wo channels and a
LP3ugh wnlen serves ooln




